Spectrophotometric analysis of solubilized rat hair proteins following intraperitoneal injection of 2,5-hexanedione.
The neurotoxic industrial solvents n-hexane and methyl n-butyl ketone are toxic by virtue of their common metabolite, 2,5-hexanedione (2,5-HD). Our previous work showed that pyrrole-like substances in solubilized rat hair proteins from rats injected (ip) daily with 2,5-HD demonstrated maximal absorbance in the 530-nm spectral region following reaction with Ehrlich's reagent (p-dimethylaminobenzaldehyde). Modification of the current analytical methods of achieving high specificity and lower detection limits with small sample quantities could have important implications for monitoring human populations. Adult male Sprague-Dawley rats were housed in individual metabolic cages with food and water provided ad libitum. Individual rats were injected (ip) daily with either 50 mg/kg 2,5-HD or physiologic-buffered saline (PBS). Plucked hair samples (dorsal, right flank, and left flank) were obtained from each rat before and at 7-day intervals after exposure to 2,5-HD or PBS for 28 days. Hair proteins solubilization and extraction procedures were adapted from earlier studies. We read 1 mL of dialyzed hair protein solution (2,5-HD or PBS control) against a reference cuvette containing water. Analyses utilized a Shimadzu UV 160 V recording spectrophotometer at an absorbency spectral range of 450 to 600 nm. In all spectral tracings, absorbance maxima (at 530 nm) characteristic of pyrrole-like substances were detected only in samples from 2,5-HD-treated rats. Absorbance at 530 nm was detected starting at Day 7 after exposure. The authors acknowledge Dr. Richard Whorton and Dr. Barbara Buckley for advice and for the use of their spectrophotometric equipment and Dr. Lowell A. Goldsmith for his help in our choice of the subject studied. This work was supported by the Walter P. Inman Memorial Fund in an award from Duke University to Dr. Leon Lack.